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Abstract
Pediatric diseases, pain and hospitalization have an important impact on children and their families. This is especially
significant when considering common invasive procedures, such as blood drawing. The objectives of the study were to
assess the experience of children and families during the blood drawing procedure and suggest methods for
improvement. The study was conducted in a children’s hospital in Barcelona, Spain, between 2018 and 2020. A mixmethod design or combination of qualitative and quantitative methodologies was developed. We carried out a search of
the literature, a design thinking approach, and a survey. Results from the qualitative approach identified areas for
improvement, such as, the lack of information about the process of blood collection before testing, management of fear
or pain, and characteristics of the physical space, among others. Regarding the quantitative approach, 277 persons
(patients and families) were interviewed. And, although there were high levels of satisfaction among them about the
blood drawing procedure, they also stressed the importance of the information received prior the test, the distraction
techniques, and the physical space. From these results, we made different actions like information leaflets and fact
sheets, distraction elements in the waiting room (wall vinyl, therapeutic dogs and clowns), and modification of the
cabins. Although these results cannot be generalized to the population, they serve as an example of how to improve
patient and family experience and include them in the decision-making process. In the current pandemic, further
research should be done to adapt these results to the “new normal.”
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Introduction
Pain is a complex phenomenon that includes sensory,
cognitive, psychological, and behavioral components.1 All
of these factors must be considered when addressing pain,
especially in children. This topic is of special interest and a
priority in the human rights charter addressed by the
World Health Organization.2
Pediatric diseases and hospitalization have an important
impact on children and their families. It can serve as a
trigger for a series of emotions and behaviors such as fear,
anxiety, sadness, crying or aggressiveness, among others.3
For this reason, pain and its associated behaviors is a
recurring topic of discussion and concern in children's
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hospitals. A child’s response to pain may be influenced by
external factors, such as the emotions and reactions of
their family. This is especially significant when considering
invasive procedures that are common, such as phlebotomy
or inoculations.
It is important to consider the family’s emotions and
health habits, which can influence how the child
experiences and responds to pain and anxiety before an
invasive procedure such as blood drawing.4 Some studies
have assessed the effect that acute pain produces after an
invasive procedure in children, as well as their emotional
state in these circumstances, and the need for attention to
improve the patient's quality of life.5,6
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In this context, distraction is one technique for reduction
of anxiety while an invasive procedure is conducted.
Studies have looked at the effect of distraction methods to
reduce the stress caused by the needle puncture in children
as well as their families.7 These studies have shown that
communication is crucial to reducing anxiety in both
children and their families before procedures. Explaining
to children and their families about how the technique will
be performed helps reduce anticipatory anxiety and
contributes to improved management of the fear that the
procedure can induce in the child.

Methodology

In addition, the lack of this preparation or an inadequate
approach to pain management in these cases can produce
immediate, short-term effects on the patient, such as
anticipatory anxiety, behavioral problems, or certain
physical symptoms. In turn, it can also produce
undesirable effects in the medium and long term, such as
generalized fear, increased sensitivity to pain or rejection
of professionals, among other effects.8, 9

Qualitative approach

In this situation, different health organizations and
scientific societies have highlighted the importance of
providing quality information adapted to the patient and
families to ensure that they understand what the procedure
will consist of, what can be expected and how they can
prepare the child to reduce the emotional burden that this
situation can induce.2,10
There are a large number of studies assessing the effect of
different psychological and non-pharmacological
interventions to prepare the child for certain invasive
procedures. These include the use of audiovisual
technologies and virtual reality1 or infrared light11; as well
as elements of distraction, among them robots,12
clowns,13,14 and other practices.15 These strategies
combined with pharmacological interventions in a
multimodal approach are important when considering the
child and his/her preferences, as well as increasing their
participation in the health decision-making process.16
However, a systematic review carried out in 2008
concluded that there is not enough scientific evidence to
indicate the effectiveness of these interventions.17
This study focused on the impact of an invasive procedure
like blood drawing in children, their experience of pain and
anxiety, as well as the different techniques used to improve
this process.

Objectives
The objectives of this study were to assess the experience
of children and families during the blood drawing
procedure in a children’s hospital and suggest methods for
improvement.
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The study was carried out in Sant Joan de Déu children’s
hospital in Barcelona (Spain) between June 2018 and
February 2020. The study was part of a global project
focused on continuous improvement that is currently
developed in the hospital.18
In order to achieve the study’s objectives, a mix-methods
design or combination of qualitative and quantitative
methodologies was carried out.19
Initially, between June and September 2018, we carried out
a needs assessment through design thinking techniques20, 21
(Figure 1). This process was based on five stages: planning,
observation, synthesis, ideation and prototyping and
validation. Annex A shows the information panel of the
process. In the planning phase, we conducted a search in
the scientific literature to identify other studies
investigating the impact of blood drawing in children. We
conducted a literature search in the Medline database for
articles published during the last 5 years. A selection of
good practices was also made by searching the gray
literature both, at the national and international level.
Figure 1 also presents the chronology of the different
activities carried out in the qualitative approach.
In the observation phase, we held a workshop with
hospital health professionals involved in blood drawing in
order to understand the study context and define the
questions that should be asked in the families interviews.
The workshop lasted 3 hours. Nine professionals from the
Hospital Laboratory Service (nurses, phlebotomists,
technicians, and administrative staff) attended the
workshop. The Hospital Laboratory Service carries out an
average of 45,000 annual tests for children from birth to
18 years of age. The extraction team consists of 14
professionals who share the total number of scheduled
analyses from the hospital and from external and
spontaneous consultations.22
In addition, a member of the research team conducted
direct non-participant observation to assess the dynamics
perceived in the blood sampling rooms and common areas
(waiting room, counter area, staff area).
Based on the information obtained from the workshop
and the non-participant observation, we carried out 20
semi-structured interviews with families to assess the
scope of the problem, the improvements needed and the
different types of patients that should be assessed in the
study. The selection criteria of families were having
children under the age of 18 who were chronic patients,
the children had gone through the experience of blood
drawing during the current year, and the family agreed to
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Figure 1. Qualitative phase: Needs assessment process through design thinking
techniques
Figure 1. Qualitative phase: Needs assessment process through design thinking techniques
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participate. We conducted a content analysis of the
information obtained through the interviews.
In the synthesis phase, we conducted a review of the
patient's journey23 to assess the patient's contact points
with the health system during the blood drawing process,
as well as the pain points or aspects to be improved. The
topics of discussion included: lack of information about
the process, fear and pain management, multiple decisions
to be made by health professionals in a short period of
time and lack of space in the blood drawing booths,
among other topics.
The ideation phase was developed through a workshop
with patients/families to assess the patient's experience
and propose areas of improvement. Finally, the
development of possible solutions to the issues detected at
pain points was performed and patients and families
reviewed the prototypes.

Quantitative approach

In addition to the qualitative methodology established at
the beginning of the study, during 2019, we designed and
implemented a survey using a structured questionnaire
with closed-ended questions. Figure 2 shows the different
steps conducted in the quantitative approach and the
chronology of actions. The survey’s objective was to assess
the opinion of patients and family members about the
blood drawing process and thus, complete the qualitative
approach conducted at the beginning of the project. The
questionnaire asked for information related to
appointment schedule, communication before blood
drawing, waiting time between patients’ arrival to the
hospital and time of the procedure, physical environment
in the hospital, and professional closeness and empathy.

Patient Experience Journal, Volume 8, Issue 1 – 2021

December 2018

The questionnaire consisted of 10 questions. The response
categories were a satisfaction scale of five scores with
smiling faces that corresponded to the degree of
agreement: strongly disagree, disagree, neutral, agree and
strongly agree. The questionnaire ended with a general
question about the overall satisfaction with the care
received, on a numerical scale from 1 to 10, being 1 “very
low” and 10 “excellent” level of satisfaction.
Professionals of the Laboratory Service and a group of 10
families of similar characteristics of the future
experimental group reviewed the final version of the
questionnaire. Through this process, we verified that the
questions were clear and understandable and the length of
the questionnaire was adequate to facilitate responses.
The survey was conducted in person through face-to-face
interviews by a group of hospital volunteers specifically
trained for this purpose. They carried out the interviews in
the waiting room during the second week of February
2019, from 7 a.m. to 2 p.m. At the end of this period, 277
families responded the survey. The information obtained
from the survey was recorded in a database created for this
purpose and once completed a descriptive univariate
statistical analysis was performed with the statistical
package SPSS, version 26.

Results
The results obtained from the literature search stressed the
need to control aspects that influence the well-being of the
patient who goes through a blood drawing procedure.
Important aspects were the room physical characteristics,
such as the reduction of ambient noise, organizing the
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Figure 2. Quantitative phase: Survey design and implementation

Figure 2. Quantitative phase: Survey design and implementation
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signals in the physical space so that they do not get lost or
providing adequate light in waiting rooms. Some
techniques were providing relaxing or distracting images
and spaces, trying to make sure that the waiting times were
not very long, facilitating the children’s relatives to be with
them at all times and ensure the confidentiality and privacy
of each patient, among other factors.3, 4
Results from the qualitative approach of the study
identified four areas of improvement (Table 1): lack of
information about the process of blood collection before
testing, management of fear and pain of the child before
the blood drawing, short time for professionals to make
decisions (especially in cases of children with specific
concerns) and reduced room dimensions. Table 1 also
presents some of the responses expressed by participants
(children, families, and professionals).
After detecting the areas which required improvement
before and during the blood drawing process, strategies
for improvement were devised (Table 2). In relation to the
lack of information given to the patient and the family
about the blood extraction process, we designed and
prepared written materials, reviewed by professionals,
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patients and families. The materials consisted of fact sheets
and drawings on the extraction process (Annex B) and two
informative videos, one that targeted the typical extraction
process and another for children with special needs (such
as autism or with a neurological problem) who require
more personalized attention and preparation.
For the health professionals, it may be important to know
the characteristics of the child before the procedure.
Therefore, the relevant clinical information about the child
was previously included in the analytical request and the
Child Life professionals were consulted when necessary 24.
At the same time, we reviewed the administrative process,
and provided the blood-drawing technician with
information regarding these special situations. We also
instituted scheduled appointments for blood drawing to
avoid peak hours when many children can be waiting for
blood drawing at the same time.
Strategies to manage fear and pain in the waiting room
were instituted. These included adapting the physical
spaces with vinyl and television screens that help
environmental distraction and having visits by therapy
dogs and/or clowns in the waiting areas, which
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Table 1. Main findings of the qualitative phase
AREA
Information

Fear and pain
management

Multiple decisions in
short time

Reduced cabin area

Situation
Lack of information of families on
how to prepare the child
Sampling errors at home
Lack of coordination among
professionals
Lack of information about how and
when families will receive the results
Patients do not arrive prepared
from home
Short visit time for patient to relax
before extraction
Variability among professionals
when performing the procedure
Parents do not know how to
prepare children
There are no distraction resources
There are fluctuations in the volume
of patients
The characteristics of the following
patient cannot be identified in
advance
Children with special characteristics
(autism) have to wait long

Mobility difficulties
Little flexible or adaptable furniture
There is no space to leave the
family belongings
Lighting, temperature and
ventilation problems

contributed to the distraction and reduction of anxiety in
children and their families.
Once in the cubicle, the aim was to provide children with a
friendlier physical environment. We put vinyl on the
ceiling equal to those in the waiting room where they can
search for hidden animals. Other actions were allocating a
television screen with cartoons and using a distraction kit
that contains objects to play with while the procedure is
performed. In addition, the professionals, most with years
of experience,21 were trained specifically to explain to the
child what is being done. In an effort to reduce fear, the
tubes and needles necessary for the procedure were placed
out of the view of the child, so as not cause fear or anxiety.

Patient Experience Journal, Volume 8, Issue 1 – 2021

Participants expressed reactions
“We would have liked information on what the blood drawing
process would consist of”
“24-hour urine? They didn't tell us anything”
“If you're late, will they catch you anyway?”
"Wasn't it necessary to come on an empty stomach? I found out
today”
"He was afraid because he did not know if they would use force
to hold him"
"I have many reasons for not wanting to draw blood"
"She was calm, but she has been getting more and more nervous
as we were waiting"
“What are you going to do to me? Are you going to prick me? I
don't want ”
"We had to get her inside. She had a lot of fear”
"I would prefer that the visit be made with more time to prepare
my son, not everything so quickly"
“Can you put your head back? You shade me and I don't see
well”
"Problematic patients are not programmed differently"
"It would be necessary to train the professional on how to treat
the patient"
"Some parents do not understand the need to immobilize their
child"
"My mom has sung a song for me and I have been calmer"
"I wish there was something to distract me while they prick me"
"I didn't want to see the needle"
"The bunk would have to be a little bigger because the older
children do not fit"
"Children in wheelchairs do not fit well"
"If we stretch the bunk, we cannot go to the other side"
"Each cabin has a different layout and sometimes you don't
know where things are"
"Many times we interrupt when entering because we need
material"
As Figure 1 and 2 show, after conducting the qualitative
approach and the resulted actions, we began the
quantitative phase through the design and implementation
of a survey. The statistical analysis of the quantitative data
obtained from the survey showed the following results: Of
the 277 people interviewed, the vast majority (85%) said
they agree or strongly agree that the hospital shows
flexibility in the choice of the day and the time to perform
the blood draw according to the needs of the family.
Regarding the information received about the blood
extraction process before performing the test, about the
procedure to be followed or to prepare the child physically
or emotionally, although most of the people interviewed
agreed that the information is adequate, 16-19% of
participants (according to the question) said they disagree
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Table 2. Improvement actions
AREA
Information

Fear and pain management

Multiple decisions in short time
Reduced cabin area

ACTIONS
Information leaflet for families on the blood extraction process
Children's drawing explaining the procedure
Teen Fact Sheets
Informative videos to watch at home before the test
Update web content
Vinyl with games on the wall of the waiting room and in the cabin
TV with cartoon channel in the waiting room and cabin
Colored Smarts for the child to choose
Therapy dogs and clowns in the waiting room
Distraction kit (stress ball, kaleidoscope, music instruments, etc.)
Include relevant aspects in the analytical request (autism, neurological patients, etc.)
Consult the Child Life team
Fill out patient profile sheet
Differentiate healthcare circuit from sample management
Sample cart redesign
New system for organizing tubes and syringes
Training professionals in special situations (autism, neurological cases, etc.)

or strongly disagree with the information received (Figure
3).

and take into account the patient's participation in the
health decision-making process.

The characteristics of the waiting room seemed suitable
for the majority of respondents: 79% of them said they
agree or strongly agree with these characteristics while
16% said they disagree or strongly disagree with the
waiting time until they enter the room and take the test.
During the blood drawing, most (87%) said they agree or
strongly agree with the extraction room and the resources
available and almost all (93%) said they agree or strongly
agree with the kindness and understanding on the part of
the phlebotomy technicians.

In order to engage patients, they should have access to
rigorous and valid information in a plain language so they
can make informed decisions about their care, as well as be
included in the decisions about their health, treatments
and wellbeing.25 In a children’s hospital, parents are also
part of this process.

In cases in which the child had shown fear or nerves,
participants (82%) said they agree or strongly agree that
professionals have used distraction and relaxation
resources to reduce fear. In 90% of cases, they said they
agree or strongly agree that professionals have tried to help
the child to be satisfied and calm in the consultation
(through positive reinforcement, acknowledging their
collaboration and courage).
As for the overall assessment regarding the satisfaction
with the care received, on a scale of 1 to 10, being 10 the
highest satisfaction level, the mean score of satisfaction
obtained was 8.6. (1.5 s.d.)

Discussion
This study is part of the hospital’s continuous
improvement strategy and an example of how to engage
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One of the procedures that most concern children is the
puncture. The mix-methods approach used in this study
allowed us the possibility of deepening the subject of
interest through qualitative and quantitative techniques.19
These techniques are complementary and provide greater
understanding of the issue of patient and family experience
in the blood drawing procedure.
Phlebotomists should maintain a delicate balance between
the time dedicated to each patient and the overall rhythm
of the blood extraction process. Without falling into an
automatic or impersonal act, it is necessary to choose
wisely, which cases require more time be spent preparing
the patient. Although the study was based on a good
general level of satisfaction among patients/families and
on the Laboratory Service team's experience, the study has
revealed areas of improvement.
From the qualitative approach, we detected that the main
areas of improvement were the information children and
families have before the procedure, the management of
the child’s fear and pain, the information professionals

Patient Experience Journal, Volume 8, Issue 1 – 2021
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Figure 3. Patient/family satisfaction with the received Information before conducting
the test (blood drawing)
Figure 3. Patient/family satisfaction with the received information before conducting the test (blood drawing)
Percentage

n=277
need about the child before the procedure, and the
characteristics of the physical space to wait for and
conduct the procedure. The specific actions developed to
improve these areas helped to increase the patient and
family experience as well as the health professional overall
satisfaction.

In the current situation with the coronavirus pandemic, it
would be necessary to conduct further research in order to
gather more insights in this topic and improve the current
study results in special situations.

In the quantitative approach, we conducted a survey in a
convenience sample of patients and families who went
through a process of a blood drawing during the study
period. Therefore, although the results of the study cannot
be generalized to the general population of children going
through the same process, they can serve as a good
example of how to incorporate patients and families into
the decision-making process and the improvement of
health services. The realization of this study also allowed
us to appreciate the need for multidisciplinary and
teamwork, including the patient and his/her family, to
improve the patient's experience.

1.

As already mentioned, these results are part of the first
phase of an umbrella study. Among the improvement
proposals that emerged from the data analysis, we began
to work in those that could be more effective. Currently,
new proposals are being evaluated to implement with the
new regulations in the face of the coronavirus pandemic
experienced in recent months.26

Patient Experience Journal, Volume 8, Issue 1 – 2021

References

2.

3.

4.

5.

Arane K, Behboudi A, Goldman RD. Virtual reality
for pain and anxiety management in children. Can
Fam Physician 2017; 63: 932-934.
American Academy of Pediatrics Committee on
Psychosocial Aspects of Child and family Health. The
assessment and management of acute pain in infants,
children, and adolescents. Pediatrics 2001; 108:793-797.
Cunha ML, Brandi S, Bonfim GF, Severino KG,
Almeida GC, Campos PC, Toyama AM. Application
program to prepare child/family for venipuncture:
experience report. Rev Bras Enferm 2018; (suppl. 3):
147-148.
Palermo TM, Valrie CR, Karlson CW. Family and
parent influences on pediatric chronic pain: A
developmental perspective. Am Psychol 2014; 69: 142152.
Pillai Ridell RR, Racine NM, Gennis HG, Turcotte K,
Uman LS, Horton RE, Osmun LD, Ahola Kohut S,
Hillgrove Stuart J, Stevens B, Gerwith-Stern A. Nonpharmacological management of infant and young

122

Needle phobia, Navarro et al.

6.

7.

8.
9.
10.

11.

12.

13.

14.

15.

16.

123

child procedural pain. Cochrane Database Syst Rev. 2011;
(10):CD006275. Published 2011 Oct 5.
doi:10.1002/14651858.CD006275.pub2
García-Aracil N, Ramos-Pichardo JD, Castejón de la
Encina ME, José-Alcaide L, Juliá-Sanchís R, SanjuanQuiles A. Efectividad de medidas no farmacológicas
para la disminución del dolor y el miedo en niños
durante la venopunción en urgencias: dispositivos de
vibración más frío frente a distracción. Emergencias
2018; 30: 182-185.
Padding AM, Rutjes NW, Hashimoto S, Vos A,
Staphorst MS, Van Aalderen WM, Van der Schee MP.
Young children experience little emotional burden
during invasive procedures in asthma research. Eur J
Pediatrics 2019; 178: 207-211.
Kennedy RM, Luhmann J, Zempsky WT. Clinical
implications of unmanaged needle-insertion pain and
distress in children. Pediatrics 2008; 122: S130-133.
Von Baeyer CL, Marche TA, Rocha EM, Salmon K.
Children’s memory for pain: overview and
implications for practice. J Pain 2004; 5: 241-249.
Shave K, Ali S, Scott SD, Hartling L. Procedural pain
in children: a qualitative study of caregiver experiences
and information needs. BMC Pediatrics 2018; 18: 324333.
Conversano E, Cozzi G, Pavan M, Minute M, Gortan
E, Montico M, Brumatti LV, Ronfani L, Barbi E.
Impact of near infrared light in pediatric blood
drawing Centre on rate of first attempt success and
time of procedure. Ital J Pediat 2018; 44: 60-63.
Ali S, Sivakumar M, Beran T, Scott SD, Vandermeer
B, Curtis S, Jou H, Hartling L. Study protocol for a
randomized controlled trial of humanoid robot-based
distraction for venipuncture pain in children. BMJ
Open 2018; 8: e023366.
Meiri N, Ankri M, Hamad-Saied M, Konopnicki G.
The effect of medical Clowning on reducing pain,
crying, and anxiety in children aged 2-10 years old
undergoing venous blood drawing. A randomized
controlled study. Eur J Pediatrics 2016; 175: 373-379.
Rimon A, Shalom S, Wolyniez I, Gruber A,
Schachter-Davidov A, Glatstein M. Medical clowns
and cortisol levels in children undergoing
venipuncture in the emergency department: A pilot
study. IMAJ 2016; 18: 680-683.
Ballard A, Khadra C, Adler S, Doyon-Trottier E, Le
May S. Efficacy of the Buzzy device for pain
management of children during needle-related
procedures: a systematic review protocol. Syst Rev
2018; 7: 78-84.
Koller D, Goldman RD. Distraction techniques for
children undergoing procedures: a critical review of
pediatric Research. J Pediatr Nurs 2012; 27: 652-681.

17. Birnie KA, Noel M, Chambers CT, Uman LS, Parker
JA. Psychological interventions for needle-related
procedural pain and distress in children and
adolescents. Cochrane Database Syst Rev 2018; Issue 10.
Art. No.: CD005179.
18. Jabalera M, Pons M, Gómez E, del Castillo M, Planas
MJ, Bustillo C, Navarro MD. Hacia la excelencia en
gestión hospitalaria. Un modelo de gestión estratégica.
J Healthc Qual Res 2019; 34: 148-153.
19. Seehusen DA, Bowman MA, Neale AV. Multiple
research methodologies can advance the science of
Family Medicine. J Am Board Fam Med 2019; 32: 123125.
20. Jessup RJ et al. Using co-design to develop
interventions to address health literacy needs in a
hospitalized population. BMC Health Serv Res 2018; 18:
989.
21. Roberts JP, Fisher TR, Trowbridge MJ, Bent C. A
design thinking framework for healthcare
management and innovation. Healthcare 2016; 4: 1114.
22. Naudó M, Estella C, Montserrat A, Vilella R. ¿Duele?
El niño y la extracción de sangre: nuestro reto diario.
XXIX Congreso Nacional de Enfermería Especialistas en
Análisis Clínicos. Córdoba, junio de 2010.
23. Macaulay CP, Fertleman CR. “What does it mean for
our family?”: learning from paediatric patient
journeys. Arch Dis Child 2012; 97: A180.
24. Committee on Hospital Care and Child Life Council.
Child life services. Pediatrics 2014; 133: e1471.
25. Bellows M, Kovacs Burns K, Jackson K, Surgeoner B,
Gallivan J, Jennifer Meaningful and effective patient
engagement: What matters most to stakeholders. Pat
Exp J 2015; 2: 18-28.
26. Strongin LS. Caring for kids in the time of COVID19. Pat Exp J 2020; 7: 22-23.

Patient Experience Journal, Volume 8, Issue 1 – 2021

Needle phobia, Navarro et al.

Annex A. Information panel of the design thinking process
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Annex B. Fact sheets and drawings of the blood drawing process

125

Patient Experience Journal, Volume 8, Issue 1 – 2021

